Introduction

In the past decade the United States has spent billions of dollars
trying to clean up contaminated ground water and soils, the legacy
of an era in which industry grew faster than knowledge about safe
chemical disposal. Despite the large financial investment, ground
water cleanup efforts are falling short of public expectations. Recent
studies have revealed that, while conventional cleanup technologies
have prevented the contamination problem from spreading, in most
cases they are incapable of restoring the water to meet health-based
standards in a reasonable time frame. Soil cleanups have been more
successful in meeting regulatory standards. However, conventional
soil cleanup methods may transfer contaminants to the air, posing
risks that are not always acceptable to residents near the contami-
nated site. The limitations of conventional ground water cleanup
technologies and the hazards of conventional soil cleanup methods
have spurred investigations into in situ bioremediation, which uses
microorganisms to destroy or immobilize contaminants in place.
Bioremediation is a promising alternative to conventional cleanup
technologies for both ground water and soil because it may be faster,
safer, and less costly.

Conventional methods for ground water cleanup rely on pump-
ing water to the surface and treating it there. Such pump-and-treat
methods are slow; they require the withdrawal of large volumes of
water to flush contaminants from aquifer solids, and they may leave

12